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FIRST  YEAR  OF  MESH  REGULATION  IN  THE 
GEORGES  BANK  HADDOCK  FISHERY 


Destruction  of  undersized  haddock  on  Georges  Bank  over  the  past  years 
has  been  described  by  Alexander,  Moore,  and  Kendall  (1915),  Harrington  (1932, 
1935,  1936),  Schuck  (X9la7,  l9hQ) ,   and  Royce  and  Schuck  (19^0) . 

The  waste  of  small  unmarketable  sizes,  which  amounted  to  as  many  as  70 
million  fish  in  a  sint;le  year,  has  been  decried  ever  since  the  otter  trawl 
was  introduced  in  New  England  in  1905.  This  waste  could  have  been  prevented 
by  the  use  of  larger  meshes  in  the  nets,  which  would  have  allowed  the 
unwanted  fish  to  escape,  but  there  v/as  no  control  of  this  offshore  fishery 
ixntil  the  organization  of  the  International  Commission  for  the  Northwest 
Atlantic  Fisheries.  Under  this  Commission,  an  international  mesh  regulation 
for  haddock  fishing  was  brought  into  effect  for  Georges  Bank  and  the  Gulf  of 
Maine  (Subarea  5  of  the  Commission)  on  June  1,  1953 « 

The  biological  basis  for  the  mesh  regulation  was  presented  by  Graham 
(1952),  From  gro\^rth  rates  and  mortality  rates  of  the  Georges  Bank  stock  it 
was  calculated  that  the  fishery  would  be  most  productive,  with  the  present 
size  of  fleet,  if  the  haddock  were  not  taken  until  they  were  3  years  old. 
Since  haddock  of  this  age  are  of  marketable  size,  the  initial  effects  of  an 
advance  to  this  age  of  first  capture  might  be  severe,  and  consequently  it 
was  decided  to  recommend  increasing  the  mesh  size  in  two  steps.  The  first 
step,  advancing  the  age  of  first  capture  to  2-1/2  years,  was  designed  to  pre- 
vent capture  of  most  of  the  fish  noramlly  caught  and  discarded,  while  per- 
mitting the  escape  of  a  very  small  percentage  of  the  smallest  marketable 
sizes.  This  step  called  for  use  of  nets  of  U-l/2  inch  mesh,  inside  stretched 
measurement. 

The  ultimate  effect  of  this  first  step  was  expected  to  be  an  increase 
in  the  production  of  the  fishery  by  about  30  percent,  provided  the  fishing 
effort  remained  constant.  The  initial  effect  was  expected  to  be  a  slight 
decline  in  landings,  due  to  the  loss  of  a  few  of  the  smaller  fish  of  market- 
able size,  but  this  initial  effect  was  expected  to  be  offset  to  some  extent 
by  increased  efficiency  of  the  nets  with  larger  mesh. 

The  United  States  recommendation  to  the  Commission  was  based  on  many 
years  of  research  on  the  Georges  Bank  haddock,  and  consequently  there  was 
considerable  confidence  in  the  estimates  of  the  long-term  benefits  of  con- 
serving the  small  fish.  It  was  deemed  advisable,  however,  to  set  up  a 
special  program  of  study  to  determine  what  the  effect  of  the  regulation 
^TOuld  be.  The  Commission  desired  to  subject  the  regulation  to  the  most 
rigorous  testing  that  could  be  devised. 

As  part  of  this  testing  program,  observers  were  sent  to  sea  on  com- 
mercial trawlers  to  sample  the  fish  that  were  discarded  as  well  as  the 


fish  that  were  retained  and  landed.  This  part  of  the  program  was  started 
in  June  195l,  2  years  before  the  regulation  came  into  effect.  This  sampling 
at  sea  is  continuing.  Tvjo  reports  of  catch  analyses  made  under  this  program 
during  the  pre-regulation  period  have  already  appeared  (Premetz  1953, 
Premetz  et  al.  195U) • 

A  later  part  of  the  testing  program  was  the  licensing  of  a  few  vessels 
to  fish  with  small-mesh  nets,  in  order  to  provide  an  index  of  abundance  of 
2-year-old  fish  comparable  with  that  obtained  before  regulation.  This  index  I 
is  necessary  for  appraising  the  ultimate  benefits  from  use  of  the  larger  mesh.. 

This  group  of  "study  boats"  has  made  possible  a  very  valuable  comparison' 
of  catches  of  vessels  using  large-mesh  nets  and  of  those  using  sma.ll-mesh  j 
nets.  For  convenience,  these  two  groups  of  vessels  will  be  referred  to  in  • 
the  text  and  tables  as  "large-mesh  vessels"  and  "small-mesh  vessels."  I 
Through  the  cooperation  of  the  fishermen,  biologists  have  made  frequent  tripd 
to  sea  on  vessels  of  both  groups. 

The  purpose  of  the  present  paper  is  to  report  upon  the  quantities  of 
small  fish  protected  by  the  regulation  and  to  present  an  evaluation  of  the 
effects  of  the  regulation  upon  the  quantities  and  sizes  of  fish  landed  from 
Georges  Bank  during  the  first  year  of  regulation. 


Analysis  of  Catch 

The  initial  effect  of  increasing  mesh  size  depends  upon  the  level  of 
selection  of  the  new  net  rate  in  relation  to  the  level  at  which  the  fishermen 
have  been  culling,  and  upon  the  relative  abundance  of  sizes  lying  within  the 
selection  range  of  the  new  net  at  the  time  its  use  is  begun. 

Before  regulation,  the  fishermen  had  been  discarding  fish  less  than  3U 
to  35  cm.  in  length  (Premetz  1953,  Premetz  et  al.  19Sh) .     The  5o-percent 
point  on  the  selection  curve  of  the  i4-l/2  inch  mesh  is  about  37.5  cm.,  that 
is,  half  the  fish  37.5  cmi  in  length  will  escape  through  cod-end  meshes  that 
average  U-l/2  inches  inside  measurement.  Thus  the  new  mesh  permits  the 
escape  of  some  fish  that  would  normally  be  caught  and  marketed.  The  loss 
to  the  fisherman  will  be  greatest  when  fish  of  37.5  cm.  in  length  are  most 
abundant.  Georges  Bank  haddock  are  this  length  when  they  are  about  2-1/2 
years  old.  Since  they  are  spawned  from  Februarj''  to  March,  they  attain  this 
age  and  size  in  the  fall  of  their  third  year  of  life. 

Since  the  strengths  of  the  year  classes  of  haddock  vary  extremely, 
there  will  be  an  abundance  of  fish  of  this  critical  size  only  in  fall  seasons 
when  a  dominant  year  class  reaches  the  age  of  2-1/2  years.  When  the  mtsh 
regulation  was  put  into  effect  in  June  1953,  fish  nearest  this  age  were  the 
195l  year  class.  Since  1951  was  a  very  weak  year  class,  the  loss  of  small 
fish  during  the  summer  and  fall  of  1953  was  very  light. 


The  next  year  class^  19^2^  was  a  very  strong  one.  This  report  does  not 
cover  the  fall  of  the  year  195Uj  when  the  19^2  year  class  is  expected  to 
reach  the  critical  size  i-ri-th  respect  to  the  selectivity  of  the  li-l/2  inch 
mesh,  but  in  the  second  quarter  of  195h<,  large  numbers  escaped  through  the 
meshes  of  the  nets  as  vrill  be  shown. 

The  effect  of  the  mesh  size  in  relation  to  year-class  strength  can 
best  be  understood  by  a  study  of  the  size  composition  of  the  catches  of  the 
large-mesh  and  small-mesh  vessels.  In  figures  1  to  6  are  presented  the  size 
compositions  of  average  catches  for  each  3-month  period  from  January  1953  to 
June  195U.  The  first  two  quarters  C^igs.  1  and  2)  are  for  the  6-month  period 
immediately  preceding  regulation  and  continue  the  reporting  of  size  composi- 
tions of  catches  presented  in  previous  reports  (Premetz  19^3,  Premetz  et  al. 
195U) .   Vessels  were  not  using  large  mesh  during  this  oeriod.V  The  last 
four  graphs  (figs.  3-6)  are  for  the  first  year  of  regulation,  beginning 
July  1,  1953,  during  which  both  large-mesh  and  small-mesh  vessels  were 
operating. 

To  understand  the  length  frequency  curves  it  is  necessary  to  rel'ate 
them  to  year  classes.   In  early  1953  the  dominant  year  class  was  from  the 
1950  brood.  This  abundant  group  of  3-year-old  fish  was  responsible  for  the 
prominent  mode  in  the  length  frequency  curve  for  the  first  quarter  of  1953 
(fig.  1).   This  mode,  then  centered  at  about  h3   cm.,  progressed  with  the 
growth  of  the  fish  to  about  52  cm.  in  the  first  quarter  of  195U  (fig.  5) . 
During  the  second  quarter  of  195U  this  year  class  was  taken  in  such  rela- 
tively small  quantities  that  it  cannot  be  identified  on  the  length  frequency 
curve  (fig.  6)  . 

The  following  year  class,  that  of  195l,  was  verj'-  weak  and  nowhere  pro- 
duces a  mode  on  the  leng;;,h  frequency  curves. 

The  group  following  this,  the  1952  year  class,  was  another  strong  one. 
It  is  seen  first  on  the  length  frequency  curves  in  the  second  quarter  of 
1953  (fig  2)  when  large  quantities  were  caught  and  discarded  by  the  small- 
mesh  vessels  before  regulation.  The  average  length  at  that  time  was  about 
27  cm. .  The  growth  in  size  of  this  year  class  can  be  followed  by  the  pro- 
gression of  the  mode  through  the  graphs  to  the  second  quarter  of  195U  when 
the  mode  wa?  centered  at  about  hO  cm.  (fig.  6)  . 

A  very  striking  change  in  size  composition  occurred  between  the  first 
and  second  quarters  of  195ij..  By  the  second  quarter,  most  of  the  1952  year 
class  had  attained  marketable  size.  This  group  of  2-year-old  fish  then 
dominated  the  catches.  The  previous  dominant  year   class,  now  h   years  old, 
is  hardlj--  discernible  in  the  length  frequency  cuarve  for  this  quarter 
because  of  the  extreme  abundance  of  the  2-year-olds,  The  U-year-old  group 
of  fish  may  not  have  been  actually  less  abundant  than  in  the  previous  quar- 
ter but  simply  relatively  less  so.   (Note  that  the  vertical  scale  in  figure 
6  is  not  comparable  to  that  in  figure  $) . 

1/  A  few  vessels  converted  promptly  about  June  1,  1953^,  but  data  for  these 
vessels  were  not  used  for  June  in  this  report. 


The  quantities  of  haddock  culled  and  discarded  at  sea  by  small-mesh 
and  large-mesh  vessels  during  each  quarter  cf  the  present  study  are  presented 
in  tables  1  to  6.   Reference  to  these  tables  and  to  the  size-composition 
curves  (figs.  1-6)  shows  how  the  araoiint  of  c-olling  and  discard  is  related  to 
the  size  of  mesh  used  and  to  the  sizes  of  fish  present  on  the  banks  during 
this  period  of  study. 

During  the  first  quarter  (January  to  March  19^3)  of  the  present  study 
(table  1  and  fig,  1)  only  small  mesh  was  used.  The  dominant  year  class  at 
that  time  was  3  years  old  and  of  such  a  size  that  only  moderate  amounts  were 
discarded.  The  following  year  class  of  2-year-olds  was  the  weak  195l  year 
class  and  only  a  fev^  were  caught.   Consequently  the  total  discard  during  that 
quarter  was  moderate,  about  3,000  fish  per  trip  (table  7). 

The  second  period  of  this  study,  April  to  June  1953,  (table  2  and  fig.  2) 
was  also  before  regulation,  when  all  vessels  used  small  mesh.  By  this  time 
the  fish  of  the  dominant  1950  year  class  were  all  of  marketable  size,  so 
practically  none  of  this  group  were  discarded.  The  weak  195l  year  class  again 
was  caught  only  in  small  numbers.  The  heavy  discard  during  this  quarter 
shown  by  the  mode  in  the  lengt-h  frequency  curve  at  about  27  cm.  was  composed 
largely  of  the  next  dominant  group  in  the  population,  the  19$2  year  class. 
The  discard  per  trip  for  this  quarter  was  over  7,000  fish. 

The  next  quarter,  July  to  September  19^3,  (table  3  and  fig.  3)  can  be 
considered  the  first  quarter  of  regulation  (see  footnote  1,  p.  3).  By 
this  period  some  of  the  1952  year  class  had  attained  marketable  size.  This 
group  was  taken  in  considerable  quantities  by  the  vessels  with  small  mesh, 
but  most  were  discarded.  The  discard  by  small-mesh  vessels  was  over  3,000 
fish  per  trip.  The  large-mesh  nets  retained  practically  none  of  this  group, 
and  the  discard  by  large-mesh  vessels  was  accordingly  very  light  (table  7) . 

The  dominant  1950  year  class  along  with  the  weak  19^1  year  class  pro- 
vided many  fish  within  the  selection  range  of  both  sizes  of  mesh.  Conse- 
quently, during  the  first  quarter  of  regulation  the  large  mesh  was  very 
effective  not  only  in  preventing  the  waste  of  undesirable  sizes  but  also  in 
permitting  the  escape  of  many  fish  in  the  smallestsizes  normally  retained 
for  market.  This  effect  is  vividly  demonstrated  by  the  two  length  frequency 
curves  for  this  quarter  (fig.  3) . 

Although  this  effect  tends  to  reduce  the  landings  of  the  large-mesh 
vessels,  these  vessels,  in  fact,  landed  more  pounds  cf  haddock  per  trip 
than  the  small-mesh  vessels  during  this  quarter  (table  8) .   The  reason  for 
this  was  a  greater  catch  of  larger  fish  by  the  large-mesh  nets.   Apparently 
the  large-mesh  nets  are  more  efficient  in  capturing  the  larger,  older  fish. 
This  effect,  too,  is  amply  demonstrated  by  the  length  frequency  curves 
(fig.  3) .  The  result  of  the  differences  in  selectivity  and  in  efficiency  of 
the  larger  mesh  is  a  larger  average  size  of  fish  landed  by  the  large-mesh 
vessels.  For  the  quarter  under  discussion,  the  average  weights  were  2.0  and 
2.3  pounds,  respectively,  for  the  small  and  large  meshes.  The  number  of  fish 
landed  per  trip  by  the  large-mesh  vessels  was  less,  but  the  total  weight  of 
fish  was  greater  (table  7) . 


During  the  second  quarter  of  regulation,  October  to  Deceinber  1953, 
the  incoming  19^2  year  class  became  an  important  part  of  the  fishery  al- 
though the  19^0  year  class  retained  its  dominance  (table  h   and  fig,  ii)  , 
Discard  during  this  quarter  was  confined  entirely  to  the  incoming  year  class. 
As  noted  in  the  length  frequency  curves,  all  of  the  waste  was  by  the  small- 
mesh  vessels^  the  large-mesh  vessels  marketed  all  haddock  caught.  The  dis- 
card by  small-mesh  vessels  was  about  6,000  fish  per  trip. 

As  in  the  previous  quarter,  the  large-mesh  vessels  caught  proportionatelj'- 
fewer  of  the  smaller  marketable  fish  but  more  larger  ones  with  the  result 
that  the  landings  per  trip  of  the  large-mesh  vessels  were  greater  than  those 
of  the  other  group  of  boats.  The  large-mesh  vessels  caught  fewer  fish  but 
landed  more  pounds  of  fish  since  the  average  weight  of  the  fish  caught  was 
greater  (table  7) . 

This  direct  comparison  of  landings  of  the  two  groups  of  vessels  is  not 
conclusive,  as  it  takes  no  account  of  differences  in  the  sizes  and  effi- 
ciencies of  the  vessels  concerned.   These  factors  can  be  largely  eliminated 
by  comparing  each  group's  landings  during  this  quarter  with  its  landings  in 
the  corresponding  quarter  of  the  previous  year  and  then  comparing  the  changes 
in  landings  of  the  one  .group  with  that  of  the  other.   Such  a  comparison  is 
presented  in  table  8.£/   It  will  be  noted  that  the  landings  of  haddock  per 
trip  by  the  group  of  sraall-mesh  vessels  dropped  about  22  percent  while  that 
of  the  large-mesh  vessels  dropped  only  about  10  percenx..   It  is  also  of 
interest  to  note  that  the  drop  in  landings  of  all  groundfish  showed  a  similar 
difference. 

The  third  quarter  of  regulation,  January  to  March  1951-1,  was  character- 
ized by  an  abundance  of  haddock  in  two  dominant  year  classes,  1950  and  1952 
(table  5  and  fig.  5).  The  availability  of  the  1952  year  class  had  increased 
so  that  large  quantities  were  taken  by  the  small-mesh  vessels.  Most  of  these, 
however,  were  discarded  at  sea.  Although  more  fish  per  trip  were  discarded 
by  small-mesh  vessels  during  this  quarter  than  any  quarter  of  this  study  per- 
iod, (over  7,500  per  trip)  there  was  no  discard  by  the  vessels  using  the 
regulation  large  mesh  (table  7).  As  in  previous  quarters,  the  large-mesh 
vessels  caught  fewer  fish  but  landed  more  pounds  per  trip  than  did  the  small- 
mesh  vessels.  When  the  195U  landings  of  the  two  groups  are  compared  with 
those  for  the s ame  quarter  in  1953  (table  8),  it  is  noted  that  neither  group 
enjoyed  an  advantage  except  that  large-mesh  vessels  appeared  to  fare  better 
in  regard  to  total  groundfish. 

Conditions  changed  in  the  fourth  quarter  of  regulation,  April  to  June 
195U.   The  1952  year  class  was  fully  recruited  and  dominated  the  catch  to 
an  extreme  degree.  A  glance  at  the  length  frequency  curves  for  this  quarter 
(fig.  6)  shows  prominent  modes  at  about  IiO  cm.  These  modes  represent  this 
1952  year  class  of ^ 2 -year-old  fish. 

2/'  This  comparison  was  not  made  for  the  first  quarter  of  regulation  because 
of  insufficient  numbers  of  vessels  that  had  used  one  size  of  net  cor.sis=- 
tently  throughout  the  quarter. 


The  discard  of  fish  during  this  quarter  v;as  the  lowest  of  any  quarter 
during  the  period  of  study.  This  was  due  to  two  circumstances:  First, 
almost  all  the  19^2  year  class  had  grown  to  marketable  size,  and  second, 
the  following  year  class  (19^3)  which  normally  would  have  been  caught  and 
discarded  in  large  numbers  at  this  season  of  the  year  was  entirely  absent 
(compare  figure  2,  for  April  to  June  19^3,  when  the  dominant  1952  year  class 
was  entering  the  f isherjO  . 

The  size  composition  of  the  population  of  haddock  fished  during  this 
quarter  was  such  as  to  favor  the  sTnall-mesh  vessels.  The  sizes  of  the  very 
dominant  19^2  year  class  lay  within  the  selection  range  of  the  large-mesh 
nets  so  that  many  of  the  smallest  marketable  sizes  escaped  through  these 
nets  but  not  through  the  nets  of  small  mesh.  Since  large  haddock  were  rela- 
tively scarce,  the  greater  efficiency  of  the  large  mesh  in  catching  larger 
fish  was  not  sufficiently  effective  to  balance  the  loss  of  smaller  fish.  The 
landings  of  haddock  by  the  selected  group  of  small-mesh  vessels  increased  55 
percent  over  that  for  the  same  period  in  the  previous  year  while  the  landings 
of  the  large-mesh  vessels  increased  only  32  percent  (table  8) .   There  was  a 
similar  difference  in  the  landings  of  all  groundfish  for  the  two  groups  of 
vessels.  As  the  fish  in  the  1952  year  class  grow  to  sizes  beyond  the  selec- 
tion range  of  the  nets,  the  large  mesh  will  lose  few  marketable  fish  because 
the  following  (1953)  year  class  is  weak.  The  large  mesh  will  regain  its 
advantages  through  its  greater  efficiency  in  catching  larger  sizes. 


CONCLUSIONS 

1.  The  large-mesh  nets  are  more  efficient  in  capturing  larger  fish. 
This  factor  has  been  so  effective  that  it  more  than  compensated  for  the 
reduced  quantities  of  small  fish  taken  during  three  of  the  four  quarters 
of  the  first  year  of  regulation. 

2.  When  the  haddock  fleet  converted  to  large-mesh  nets  the  dominant 
year  class  (1950)  was  composed  of  3-year-old  fish  which  were  mostly  above 
the  selection  range  of  the  net.   Consequently,  few  fish  were  lost  to  the 
industry,  while  the  increased  efficiency  of  the  net  in  capturing  larger 
sizes  resulted  in  greater  landings  than  would  have  been  made  with  small- 
mesh  nets. 

3.  This  situation  prevailed  until  the  last  quarter  of  the  year  when 
the  next  dominant  year  class  (1952)  entered  the  fishery.  Since  this  group 
was  composed  of  sizes  lying  within  the  selection  range  of  the  regulation 
net,  and  since  the  fleet  concentrated  on  these  small  fish,  there  was 
during  this  quarter  a  loss  in  landings  of  regulated  vessels  as  compared 
with  landings  of  small-mesh  vessels  set  up  as  a  control. 


li.  It  is  estimated  that  12-1/2  million  haddock  have  been  protected 
by  the  large-mesh  nets  during  the  first  year  of  regulation.   It  is  too  early 
to  measure  the  benefit  to  the  fishery  of  the  saving  of  these  small  fish,  but 
the  long-term  benefit  of  the  large  mesh  is  expected  to  be  greater  than  orig- 
inally estimated.  The  prediction  of  a  30-percent  benefit  was  based  on  an  aver- 
age age  composition  for  the  17-year  period  1931  to  19lil   (Graham  1952).  How- 
ever, the  sizes  of  Georges  Bank  haddock  are  now  significantly  below  this 
average.   In  19^0  the  quantity  of  scrod  (market  category  of  haddock  under 
2.5  pounds)  exceeded  the  quantity  of  large  haddock  landed,  for  the  first 
time  in  the  history  of  the  fishery.  This  situation  has  prevailed  ever  since. 
The  Georges  Bank  haddock  fishery  since  that  date  has  been  supported  largely 
by  2-  and  3-year-old  fish  in  dominant  year  classes  of  alternate  years,  19^8, 

1950,  and  1952,  with  very  weak  intervening  year  classes  (Schuck  and  Clark 

1951,  Clark  1952).  There  are  indications-  that  this  pattern  will  continue 
through  195U.  Consequently,  there  is  every  reason  to  believe  that  the  bene- 
fit to  be  derived  from  saving  the  small  fish  Td.ll  be  greater  than  had  been 
predicted  on  the  basis  of  the  average  year  for  the  period  before  1950.  This 
benefit  will,  of  course,  be  added  to  that  resulting  from  the  increased 
efficiency  of  the  large  mesh  which  was  apparent  immediately. 
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TABLE  _1 ."-Size  composition  of  haddock  caught  on  Georges  Bank 

January  to  Ularch  19,53. 


Ave.  Trip  -  Small  Mesh 


Ave,  wt. 

Length  in 

(gutted) 

Total 

Cms. 

inches 

in  pounds 

Discarded 

Landed 

Caught 

20 

7.9 

0.20 

1 

1 

21 

8.3 

0.23 

0 

0 

22 

8.7 

0.27 

4 

4 

23 

9.1 

0.30 

U 

4 

2^ 

9.4 

0.34 

3 

3 

25 

9.8 

0,38 

15 

15 

26 

10.2 

0.43 

26 

26 

27 

10.6 

0.47 

50 

50 

28 

11.0 

0.52 

105 

105 

29 

11.4 

0.58 

161 

161 

30 

11.8 

0.64 

206 

206 

31 

12.2 

0.70 

312 

10 

322 

32 

12.6 

0.76 

a3 

40 

453 

33 

13.0 

0.83 

435 

77 

512 

3U 

13.4 

0.90 

357 

351 

708 

35 

13.8 

0.98 

323 

585 

908 

36 

U.2 

1.06 

193 

923 

1,116 

37 

U.6 

l.U 

m 

1,057 

1,168 

38 

15.0 

1.23 

42 

1,486 

1,528 

39 

15.4 

1.32 

9 

1,679 

1,688 

^ 

15.8 

l.AO 

ID 

2,207 

2,217 

i^l 

16.1 

1.50 

1 

2,296 

2,297 

42 

16.5 

1.60 

1 

2,368 

2,369 

ii3 

16.9 

1.70 

2,651 

2,651 

^4 

17.3 

1.80 

2,494 

2,494 

A5 

17.7 

2.00 

2,135 

2,135 

46 

18.1 

2.10 

1,780 

1,780 

Ul 

18.5 

2,20 

1,756 

1,756 

A8 

18.9 

2.40 

1,655 

1,655 

A9 

19.3 

2,50 

i,a8 

1,418 

50 

19.7 

2.60 

1,325 

1,325 

TABLE    1     .—Size  composition  of  haddock  cauf^ht  on  Goorr^eg  Bank 
"Jamiary  to  f.!arch  1953.     TCont'dT 


Ave.  Trip  -  Small  Mesh 


Ave,  v/t. 

Lenpth  in 

(gutted) 

Total 

Cms. 

inches 

In  pounds       Discarded       Landed 

Caught 

51 

20.1 

2,80 

1,161 

1,161 

52 

20.5 

2.90 

1,064 

1,064 

53 

20.9 

3.10 

995 

995 

54 

21.3 

3.20 

884 

884 

55 

21.7 

3.40 

802 

802 

56 

22.1 

3.60 

780 

780 

57 

22.4 

3.80 

732 

732 

58 

22.8 

4.00 

605 

605 

59 

23.2 

4.20 

505 

505 

60 

23.6 

4.40 

404 

404 

61 

24.0 

4.60 

378 

378 

62 

24.4 

4.80 

297 

297 

63 

24.8 

5.00 

285 

285 

64 

25.2 

5.20 

266 

266 

65 

25.6 

5.40 

239 

239 

66 

26.0 

5.70 

2/,n 

240 

67 

26.4 

5.90 

190 

190 

68 

26.8 

6.20 

165 

165 

69 

27.2 

6.40 

344 

U4 

70 

27.6 

6.70 

172 

172 

71 

28.0 

7.00 

115 

115 

72 

28.3 

7.20 

97 

97 

73 

28.7 

7,50 

48 

48 

74 

29.1 

7.80 

57 

57 

75 

29.5 

8.10 

14 

U 

76 

29.9 

8.40 

IQ 

10 

77 

30.3 

8.70 

ID 

10 

78 

30.7 

9.00 

8 

8 

79 

31.1 

9.30 

2 

2 

80 

31.5 

9.70 

2 

2 

81 

31.9 

10.00 

0 

0 

82 

32.3 

10.30 

0 

0 

83 

32.7 

10.60 

4 

4 

TOTAL 


2,782   38,968   41,750 
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TABLE     2     .-.~Slze  composition  of  haddock  caught  on  Georges  Bank; 

April  to  June  1953 « 


Ave.  wt. 

Ave. 

Trip  -  Small  Meah 

Length  in 

(gutted) 

Total 

^ris. 

inches 

in  pounds 

Discarded      Landed 

Caught 

16 

6.3 

0.10 

7 

7 

17 

6.7 

0.12 

7 

7 

18 

7.1 

0.13 

11 

11 

19 

7.5 

0.15 

U 

U 

20 

7.9 

0.17 

22 

22 

21 

8.3 

0.20 

31 

31 

22 

8.7 

0.23 

74 

74 

23 

9.1 

0.26 

208 

208 

24 

9,4 

0.29 

606 

606 

25 

9.8 

0.33 

1,018 

1,018 

26 

10.2 

0.36 

1,110 

1,110 

27 

10.6 

0.41 

1,204 

1,204 

28 

11.0 

0.45 

941 

1 

942 

29 

11.4 

0.50 

683 

3 

686 

30 

11.8 

0.55 

368 

U 

382 

31 

12.2 

0.60 

265 

33 

298 

32 

12.6 

0.66 

178 

33 

211 

33 

13.0 

0.72 

149 

95 

244 

3A 

13.4 

0.79 

137 

264 

401 

35 

13.8 

0.85 

100 

479 

579 

36 

U.2 

0.92 

56 

813 

869 

37 

U.6 

1.00 

18 

1,155 

1,173 

38 

15.0 

1.08 

9 

1,491 

1,500 

39 

15.4 

1.16 

4 

1,560 

1,564 

40 

15.8 

1.20 

1 

1,823 

1,824 

41 

16.1 

1.30 

2,060 

2,060 

42 

16.5 

1.40 

2,293 

2,293 

43 

16.9 

1.50 

2,182 

2,182 

44 

17.3 

1.60 

2,203 

2,203 

45 

17.7 

1.70 

2,620 

2,620 
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TABLE      2     ,-.^ize  coKipositlon  of  haddock  caufrht  on  Georges  BarJ^, 

April  to  June  1953 « 


Ave.  wt. 

Ave.  Trip  -  SmaU 

L  Jttesh 

Length  in 

(gutted) 

Total 

)ras. 

inches 

in  pounds 

Discarded      Landed 

Caught 

46 

18.1 

1.80 

2,352 

2,352 

47 

18.5 

2.00 

2,223 

2,223 

48 

18.9 

2.10 

1,785 

1,785 

49 

19.3 

2.20 

1,549 

1,549 

50 

19.7 

2.30 

1,271 

1,271 

51 

20.1 

2.50 

1,077 

1,077 

52 

20.5 

2.60 

923 

923 

53 

20.9 

2.80 

748 

748 

54 

21.3 

2.90 

633 

633 

55 

21.7 

3.10 

533 

533 

56 

22.1 

3.20 

525 

525 

57 

22.4 

3.40 

466 

466 

58 

22.8 

3.60 

370 

370 

59 

23.2 

3.80 

270 

270 

60 

23.6 

3.90 

283 

283 

61 

24.0 

4.10 

247 

247 

62 

24.4 

4.30 

212 

212 

63 

24.8 

4.50 

158 

158 

64 

25.2 

4.70 

108 

108 

65 

25.6 

4.90 

130 

130 

66 

26.0 

5.10 

98 

98 

67 

26.4 

5.40 

92 

92 

68 

26.8 

5.60 

67 

67 

69 

27.2 

5. SO 

58 

58 

70 

27.6 

6.10 

47 

47 

71 

28.0 

6.30 

27 

27 

72 

28.3 

6.60 

56 

56 

73 

28.7 

6.80 

24 

24 

74 

29.1 

7.10 

33 

33 

75 

29.5 

7.40 

17 

17 

76 

29.9 

7.70 

4 

4 

77 

30.3 

7.90 

k 

k 

78 

30.7 

8.20 

0 

0 

79 

31.1 

8.60 

3 

3 

80 

31.5 

8.90 

3 

3 

81 

31.9 

9.20 

6 

6 

TOTAL 


7,221 
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35,532  42,753 


OS  Xi 


s 


a^o  otoi> 


to  o>tp  v5 


~4  rr\'0  to 


O  O  O  «Q  C>- 


«Q  0>«pvQ 


•<Jt^v5  to 
CM  C<> 


i>  to  r-  H  c<\ 


s;4R^; 


cn^Nto 

vC    t~  ITN  CsJ 


C--  O  rH  tr\  CM 

H  t>H  c^c^ 
o^  r^to  ONCvJ 


H  '^H  -^  to 
UAH  to  to  O 
C\J  CO   UMTv  O 


HHHOi         CN/CMC\iHC\J 


to  cn  t>  C>C\i 


rH  KTv  H  ^  to 
UAH  to  to  C^ 
Oi  to  WMTi  O 


HHHCi        CNJCVJCMHOi 


(>        l>v£)  to 


^ 


a 
o 

«5 


^ 


<0^  ^O*^ 
H  H 


to  ^O  iTi  O  CT' 


rr\  f^  O^  CNJ  O 
vO  t^  en  r<Ato 
C\2  (^VTNtO  H 


Ci  CM  CMH 


to  ^  »r\\£)  I> 

•k       •»       ffs       Vk       «k 

H  H  CM  CM  CM 


to  •>*  vrvvD  C^ 
xn  o  cv  cv  vO 
^C^H  -*  UN 

•«        Vw        •«        •«         ^ 

H  H  CM  CM  CM 


ID    QO 
<4         tI 


CM  CM  ON  ^f^c«^ 

•    •    •    •    • 

o  o  o  o  o 


CM  l>-  CM  C~  <>^ 
•     •     •     •     • 

o  o  o  o  o 


\0  t> 

•         •         •         «         V 

o  o  o  o  o 


>r\  cf^cM  H  Q 
G  H  CM  C<\-<f 


HHHHrH 


SSsO  ^  to  O 


3.S 


rM>H  -^to 
•    •    •    •    • 

to  to  cjN  o^c^ 


H  CM  C^-4UA 
CM  CNJ  CM  CM  CM 


(\fvOO->*to      cMvOO-<f'o      cMvqq--jto      H«^c^c<^l> 


SSPlPlPl 


vO  1>  to  CJ^  O 
CM  OJ  CM  CM  rf\ 


9PiPPP   ;4;:tH^)Q 


H  CM  C<A -si- UA 

t'\  c*^  c♦^  r'\  c«A 


vO  C-tO  OCD 
C«A  C^  C^  Cf\ -sj- 


vO  vD  vO  C~-  I> 
H  H  H  H  H 


5:^^^::$^ 


IS 


0^ 
r-i 


OS  ,d 
•p  to 
o  :i 
EH  d 
O 


S 


to  vQ  t>  -vj-  VTi 

>rv  -3-  i-i  !>  -<f 

CM  CNJ  oTrH  H 


to  vO  t>-  --T  >r\ 
CM  CM  CvTiH  H 


1-1  C^C-  >ncM 
H  I>  crvcv  C- 
O  I>  r-  -^r^ 


nH  (^  r--  vr\(M 
H  r~  f<>cM  N 


to  H  CM  ir>H 
CM  CM  H  H  H 


O  J>  C^  ^r^        CM  CJ 


»rN  o  -<3-tO  O 


O  in  o  >^  CO 
H  vO  vO  «^  ^^^ 


O  «n  O  '^tO 


sO  rH  -J-  »r>\0 


0 


t-i  -p 

d  ^ 
4>  ho 
o   ii 

6h    cd 

o 


CO  r^ -4- CM  so 

C\J  CM  C>J  CM  H 


to  r^N -.^^  CM  to 
l>  UAcn  O  to 

Oi  C^cTcM  H 


CM  H  to  C^  O 
to  CV  H  >^rf\ 
vD  CvJ  O  t>- vD 


CM  H  to  C^  O 
to  CM  H  »r>r^ 
^  CM  O  l>  vO 


to  to  QNCM  O 
Q  0^  O  vO  vQ 


to  to  O^CM  C> 
O  r^  O  ^  sD 
v£)  cr\  C^ScM  H 


•sj- -^t  O  rr\  c^ 
CvJvO  ^tO  to 


~d-  -vt  O  C^v  (r>i 

cQ  vO  ^to  to 


Pi^^gr^ 


•-t-vfCM  CVi 


+5    o 

•  pa. 

0)    bJJ 


Q  O  O  O  Q 
H  CV>  C^  «>  sO 

CM  CM  C\J  CM  CM 


O  Q  Q 
O  H  r^ 


c^iCMf^c«^c<^      c^  c»\ -^ -st -"J- 


•vj -^  ir»  ir%  lA      uMTwo  vo  vD 


Hir>Cr>C^C^        HiACJ^C^t^        H-«^tOC\(vD        0-«ttOCMsO         Ov»-C0fv?v£) 


to  to  to  CJ^  C3S 
H  H  H  H  H 


O  O  O  H  H 

CM  CM  ca  CM  CM 


CM  CM  CM  O^  C^ 
CM  CM  CM  CM  CM 


•<f  -^-d-  lA  m 
CM  CM  C^  CM  rsj 


v£)  vD  vO  C--  l> 
CM  CM  CM  CM  CM 


a  _ 


^EJ^5^ 


sO  £>  to  OQ 


HCMC^-^VA        vQC^tOOO 
vO  vO  vO  vO  vO        vO  vO  vD  vO  f" 


U 


^  a} 


,H  4»  s£>a»rH<M>A       HHHOO 

S  ho 


•n  vOO^H<V«rk        HrHHOO 

©  r-i  t-i 


to 

•0 

1 

»s 

a 

•H 

^ 

•o 

<D 

« 

'O 

0) 

ti 

4 

8 

CQ 

S 

§ 


3 


NO 

CM 


s 

a 
o 


1^ 


OSCM  O^ 


g 


C^Ost^ 


O^CH.  o*>to 


25 


\0 


8 


•     ••••  ••••• 


o«nc^iHirv      o\rf\c*H»fN 


C\J  C\J  CJ  OJ  CM 


•^Q  Q  •"•  •"• 

CM  CN  C'N  CN  CN 


■ft 

O 


EipiPt*^ 


^F^lgSg^S 


{^ 


8 


IS 


»s  Si 
43  tc 
o  :i 

EH      <fl 

O 


C^  C^  C^  VA, 


H  iH  (H  H  CNl 


H  H  <0  »^H 

ITvtOvO  vO  to 


C>-  C~- C»-  »rN  CJ         rr\  cr\»r\vC  <Q 


WMTS  pj  r-l  C^ 


r^  CNJ  >  t-  H 


H  H 


«f\ 


c~-  cv  -<J-  o  ::J- 
C^  ^£)  r^  O  02 

rH  H  iH  iH  i-H 


O  H\D  O  O^ 
ir>  1-1  CNi  oi  t> 
^  vn  c^  o  cv 

H  H  H  H  iH 


t^  H  to  O  «^ 
VNnX)  (N  H 
C\J  H 


<)  to  «<d-c\!  O 
CO  Oi  o  o  to 


Oh  iH  iTivj- 
o  o  o  f-  o 


cf\-Nfir\^-^      OHH>r>-4^ 


cj  o  o 


f«^  c^  o^  CT^td 
o  o  o  f-  o^ 


^ 


8 


s 


•9 

•p  •«  e 
^^ 
•  -p 

»>  Ed  q 


a 


c*>p  CM 

»rv  c^  iTi 

H  -4- 


.  O  >^  H 


•     •     •    •     • 

00000 


5P^ 


to  »r» 
CO  o 


00000 


o  t^oo  N 
t-to  o  H  H 


O(«>Q>iHv0        0^-O^OCM 


^^^&P1S 


c>-co 


c-o  w^S^^ 

CVJ  OJ  H  ONO 


r-ii-irH        Ht-iH 


f-  O  u^C^•^ 
C^i  ca  H  0^0 


H  H  H        HH  r-i 


H  rH  r-it-i  i-i 


vaS  ^  S  O 
•     •    •     •    • 

H  H  H  H  OJ 


CM  C\l  CVJ  C\J  CVJ 


^7 


CM^OO*>*«0        CMvOO-4-CO        CM  sO  O  •>*  CO        H  iTv  O^  cr\  C^        H  VN  O  C^  1> 


P^4; 


\£)  vD  sO  C--  C^ 
H  iH  r-l  rH  rH 


to  CO  CO  O^  O 
T-i  r-i  r-i  t-i  i-\ 


»3.g 


vO  t»-tO  00 
CM  CV  CM  CM  c«^ 


H  CM  <*N-4iA 

f^  r<^  c<^  cn  cf\ 


\0  c>-to  CJ^O 
Cf\  c^  f^  c^  -v^ 


rH  CM  CTN-sti 


\0  t^eo  o^o 


16 


0^ 


o 


SI 


OC^V^tOO        irNvOr^t>vD        rH  W>vO  CM  -4^       tO  O  <0  Vf\  C4 


S^        CMvf^CMH        Ot^V^tOO        iTNvOr-O^vD        rH  ir»vO  CM  -4^       tO  O 
■}:bD        OC^Qt>0         »r\-sfoiHH        r^r^^-W^f«^        vJ-HOi        r-\  H 


jB        CvJ^vtrv^H        OC^>AC0O         «f\sOl>0>vO        H  ''^^  CNJ  -<t        tO  O  <0  «>  C\i 
■u         P  C- Q  r~  Q        V\-sJ-CM»-IH        r-l  H  C- »rK^        ^HCi        H  H 


to 
o 


& 


1         PH 


o 
-p 

3 


If 

D  H  t-  C^tO 
CO  C~-nO  sO  »r* 

-^tf«^^<^C^}  f^ 

ti^'^^^ 

»*vO  0  <1-<V 

rH 

0 
\0 

0 

O 
3 

CO  C>-»0  vO  ^ri 

to  2-  -4010 
■>4c*\r^cM  c^ 

Ht-i 

^^^^^ 

-^vO  0  -*C.' 

H 

*» 

8 

o 


■g'SB    S8S^5^    RgSRS^ 


c\j  cn  c^  c<^  «*^      cfsc^-^^-^      -4^uMr>WMr\ 


O  CV! 

•    •    •    «    • 

vO  vO  ^O  vO  C^ 


Qp  O  O  Q 
~4^  IS  O  ^^P- 
•     •     •     •     • 

l>  C^  to  CO  CO 


r^W^O^C«^^-        r-l-^tOC^vO         O-d-COCNJvO        0-4^C001n£>         Qf'^t^'^'*^ 

■  --J  ^  WMTV 
Cvi  C\i  CVJ  Oi 


P  O  O  iH  H 
CM  C\J  Oi  C\i  c\t 


vO  v£)  vO  I>  C^ 
C\J  CvJ  CM  CM  CM 


to  CO  to  O  On 
CM  C\J  CM  CJ  C'«< 


•p  a 


^ 
^ 


H  CM  C^-^>A 


vD  l>-  CO  O^O 

«7\  ir\  m  iTivS 


H  CM  c^-<l-  «rN 
\0  vO  nO  vO  nO 


vO  C^  to  O  p 


Ei?iP^^ 


1>        E-< 


17 


ts  si 
o  S 


CV  ri  V.C 


J>tO  vD 


-     -   t-  tA  r-i 


>-  -4-  c^  t^  Cv 

C-  O-N  QN  U\  r- 


mvO  >rv  <^  r^ 
o^  C^  >rv  r^  ~4^ 


<M   -^  C^  "TNvO 


v£)  ^<^  c^  vO       in  (>  c 
H  02  c<^ 


C\/  >rvsD  CO  vf 


vO  vO  C>-  OS  r-1 
-^  of\  r^  fr^  -* 


C^vD  iTv  (H  vn 


Q  o  vo  r~-  -4 


^ 


s 


I 

u 
o 

:§ 


•H 


X 


•P    O 

•  -P    P* 

t>  bO  i:^ 


^ 


f^ «-)  to  r~      r^  o  o^ 

H  H  H        H  iH 


0000 


cnl>  CM  CO  -^ 


CNi  vO  Q  H 


vD  vtO  l>-  CM 


^  -<  C^  CM  Q 

O  H  CM  r\  -5 


WSvO  R  TO  O 


00000        00000        i-i  t-i  H  H  H        HHHHCM 


£^H-<i-tO        .CVvDO-*tO        CMvDO-4^tO        CMvOO^^tO        HmOOAt- 


tO  CJ^C^  CT^ 


SS?1f:lPl 


CM  CM  o'^  en  ^'^ 

M  H  H  H  H 


^  •»*  IT*  »r\  iTi 
H  H  H  H  H 


\0  \0  vO  c^  c- 


^ 


CM    C«^-^t  VTV 

CvJ  CM  CM  CM 


vO  l>-  to  O  O 
CM  CM  CM  CM  flS 


H  Oi  CC\  *>*  «> 


\0  O  to  C^  CD 


f^  c<^  c^      c^  rf\  c<^c^ 


^J^^:!^ 


18 


pl 


Q  ^  Q  CM  O 
Q^  ON  -^i-  r^  -vt 
vD  P-vJD  o  O 


Q  •>*  O  CV  Q 
sO  C^  vD  O  O 


O  Q  to  CNCr- 


o  to  o  o 

^vO  r-l  CvJ  C^ 

to  O 


I>  to 


On  vO  <i)   ir»  ITv 


On  si)  vO  >r»  >^ 


TiO  to  -sftO 
vD  0^  f^  O  C\J 


«^  Q  to  ^tO 
n£)  tr^  i>-\  o  CM 


(n  ir\ND  I> 
CM  H  H 


H  CM  H  H 


1 


I>nD  to  o  o 
H  H 


O  O^  Q  H  to 

Q^  f<^  c^  On  q 

a»  O  H  O  iH 
H  H  H  H 


C7^  On  O  H  ttO 

0^  m  r--  o^  o 

OO  H  O  H 


O^x^  nO 
O  O^Csi 
vO  ^  tfN 


gen  O^nDmD 
ON  Q  c^cM 

i>-  I>- vD  nO  T* 


H  r-H  st-o^ 

vQ  CM  O^tO  -sf 
«?\ -T  O^  CNJ  CM 


H  C^  H  -<^0^ 
nO  cm  O^tO  -"d- 
>A'4cf\CM  CM 


vO  to  t^  CM  O^ 
to  ON  ON  O  CM 
CM  H  rH  H  H 


vo  to  r-  CM  c<^ 

to  O^O^O  CM 
CM  iH  H  H  H 


Q)    pJ 


•S 


rH  CM  ^  aSsO         TOONHCM^        <6  W  O  C\i  -<i: 
•     •*«•  •••••  ••••«  •««•«  ••••« 

CM  CM  CM  CM  CM         CMCMC^C^tn        C^^  C^ --^^ -sj- -^        -^ -4- «Mn  »r»        »f\>rvNONON0 


nd  8  o  w  ^     r-o^cx-*^ 


^/ 


rH«^ONrf\t^        iH»fN(3NCr\I>        rHvftOCMvO        O'vi'tOcMNO        O^tOCMvO 


to  to  to  ON  ON 
H  H  H  H  H 


O  O  O  H  H 
CM  CM  CM  CM  CM 


CM  CM  CM  cr\(n 
CM  CM  CM  CM  CM 


■<)■  ^ -4  »r>  ifN 

CM  CM  CM  CM  OM 


vO  nO  nO  C^  l> 
CM  CM  CM  CM  CM 


i3 


^ 


C~  to  ON  o 


H  CM  cf^  -4^i/\ 


nO  c^  to  ONQ 


iH  CM  C«^  vfiA 
sO  nO  nO  nO  nO 


vQ  t> to  c^o 

NO  nO  «0  vO  » 


19 


s 


fT^  o  i>  f^  <^ 
C\i  \0  '^  H  H 


^ 


-C 
^ 

i? 


0)       r<^o  c~-  f^  c«> 


,3 


^ 

o 


AJ 


x! 


•5  -t^ 
•8  ^ 


^O  «n  O^  >rv 
ITS  u^>f^-<^c^J 


to  <o  CM 


to  to  CM 


vD 

ON 


<^ 


•g'SB 


>  Ed 


a 


4>^a 


OCiivfSoOH       *4  >  o 
•   ••••       *•• 

c^>f-c~-to      to  to  o^ 


O  <^  C^  H  vr>        On  {<N  > 
•     ••••  ••• 

CMC\ZCN2CNiC\J         CvJC^t'S 


a 


^ 


h-  c*- 1^  >■  t^ 


vO  r- to 


za 


Si 

«J  Si 

,0) 

■P    tfl 
O    SJ 

• 

e-»  10 

^ 

iH 

o 

ir> 

H 

O^ 

CO 

H 

e 

r»-* 

H  -* 


^ 


W 


•3S 

EH  (d 
o 

T3 
(3 

U 

a 
o 

CO 

Ave,  T7t« 
(gutted) 

in  pounds 

ca 

1 

• 

-p  e 

ho  o 

QNxO  O  iH  •^ 


O  v£)  H  ~4^  r- 


H  rr\-K>  to  to 


iHOJC^        iTvsOtOtOC^        sOW^C^CJOJ 


to        tOvO  OCVnO 


OS  O^  O  ^  5> 

vO  rH  vO  O  CO 
tio  vno  -<f  I> 


rH  r^tO  to  to 
vO  to  CO  CM  O 
iH  sO  O  C^  -^t 


vi-sO  to  to  0        ^OW^C<^CMC\2 


H  ~* 


t^  f^-«d-tOvO 


H  O  t-O^tO 
VT.  Q  H  C^  <^ 


^^?^      'oi^ 


1^  4iss^&   ^^^53^   S^^.3 


H  oi  tn  ->f  ^      -«i^^  «rv  <<S  c^  cvj 


C^  vO  Qs  H  O^ 

to  o  -^H  c<^ 


H>rvO        vDvOtOO^vO 


O  OsO 


nD  H  »r>  o  »r» 
c<^ -^  -v^  «r\  WA 


c^O^  o  c^  O^ 


P 


O  vD  C\i  O^U^ 
vO  vD  t^  I>  to 


0>  O  O  c-l  <\J 


OO    OOOOO    OOOOO    OHHHH 


,    •    •    •    « 
H  H  H  H  H 


Ntto     oi^o-t**J     *^^S'^*^     '^'^*^"i;**i     '^'^°^^'^ 


o\o> 


-4-  m 


S9;:lSf1 


\0  t^to  o^o 

CM  CM  CM  CVJ  f^ 


PiPi??,'^^ 


H  CM  r^  -4-<A 
en  €*>  c<^  en  c<*v 


;?;:? 


m  u%  m 
H  H  H 


nO  ^  ^  c~- 1> 
t-^  tH  t-\  t-\  t-i 


en  cf\ c'^  r^ -5-      ^•>T'~*-<t-^ 


21 


in 


u 
p 
-a; 


.  •)-> 

O  O  r-j  r^CJ 

vn  «  -vt  H  c^ 

rv  I>  CO  m-s:- 

■<?  CNJ  w^  H  ir\ 

3 " 

TO  \£)  O^  b^CO 

lf^u^^^c»^  CM 

»n           oi  CNi 

i^   ::! 

•«      9^      ak 

cH  H  H 

(D 

w>to  ■<^r^  (^ 
[^  O  w^  -<r  >^ 
u^  vpv  ir\  cf\  c\i 

^;^993 

->tc\J  *t^i-i  v\ 

a 

in           CM  cv 

iH  iH  iH 

s 

a 

Q 

u 


o 

o 


cr-  Q  >Ato  c^ 


ivO 


»r\  -^ 


I  \0  S  >r»  •«4- 


Q  t-CVJ  tX)  H 


Q  C^  CM  to  rH 
fiO  H  OH  to 
C^Cf\CM  CM  H 


»fN«  to  t>  «4- 


to  C^  -4- 


-^r-  HsO  CM 


vfr-  HvO  CM 


^ 


4i  'd 
-P 


& 


H  CM  CM  CM  CM 


CM  CM  CM  CM  C^ 


CM  xi-vO  «0  0^        Hi'SfiM^O^        H°SSS 
««>r^C^C^Cf\        "«i -^  ■«* -«t -i         UMTvUMAvO 


HvnONC^C~        HUACXnC^ 


H  -^tO  CMsO 

CM  CM  CM  <nc^ 
CM  CM  CM  CM  CM 


O  Ni-tO  CMsO 
CM  CM 


O  ->*tO  CM  vO 


to  to  to  C^O^ 
1-1  rH  H  H  H 


O  O  O  rH  rH 
CM  CM  CM  CM  CM 


-d-  ^  ^  ir»  WN 
CM  CM  CM  ( 


vO  \0  vO  C^  C^ 
CM  CM  CM  CM  CM 


tog 


Nj-Vf-^^I 


v£)  C-  to  CJ^  Q 


H  CM  c<\-d-»'^ 
vD  x^  vO  vO  vO 


vD  I>  to  CJ^  O 
vDn£>  v£)  vO  C^ 


22 


o 
o 

to 

r-t 
■P 

-p 

-a 

;3 

O  O  CJ  «0  oi 

vO 

• 

O 

03 

•^ 

•<i1 

M 

Eh 

O 

? 

'•'> 

H 

ON 

tg 

H 

5= 
CO 

'O 

g 

1 

Q) 

ooc^tooi 

vO 

o 

O 

►3 

gi 

•P 

E-i 

r-t 

• 

'O 

•n 

OJ 

0} 

^ 

{> 

•a 

P 

-5 

lu 

so 

•a! 

8 

t? 

• 

M 

•k 

^; 

•H 

ot 

f^ 

o 

cc 

CQ 

m 

(D 

K 

1 

•p 

g 

t 

I^J^P^j:?'^ 

WNtO  O  O  O 

CM 

S5 

\0 

O 

rt 

•^ 

■P 

X! 

0) 

EH 

o 

9. 

bi 

BU 

d 

B 

8 

X 

I 

o 

-a 

ir\  to  iNJ  c^  »A 
r-l  H  H  H 

ir>tO  O  O  O 

«\i 

Pi 

o 
o 

.& 

*l~l 

^ 

5? 

•o 

Ih 

i 

E-t 

• 

<H 

CD 

'O 

o 

> 

u 

■^ 

fl 

^ 

2 

&; 

o 

n 

•H 

•H 

-P 

R 

•H 

CQ 

O 

Q 

m 

n 

•  -^^ 

^ 

O 

+3    ritJ 
^    0) 

B 

o  o  p  O  O 

Cf^^O  to  H  «* 

K  CS  CM  NO  0^ 

cv 

-p 

a 

«      «      «      •     « 

•     •     •     •     * 

• 

(1) 

•   +3 

vO  nDsD  C~-  f- 

r-  C-- CO  to  to 

CJN 

^S 

fl 

"I 


^ 


o  c*M>  i-«  >r\ 


H  cy  r^  vt  w% 

I>  i>  i>  i>  r- 


O  c<^  l>-  H  Ts  o^ 

*      •      •      «      •  • 

O  O  O  H  H  H 

cvj  c^  c^  cntn  en 


vo  t-  to  oq      h      p 

C^  S  t-  I>-«0        to        Eh 


23 


cr 
H 


NO 

to 


IPv 

nO 

MD 

Cvi 

•vO 

On 

£-- 

C-- 

r<-\ 

•CO 

CV 

K 

CV 

CW 

co 

vO 

Oi 

0^ 

• 

>9 

f^ 

(^ 

o 

rj 

ol 

c^ 

(o, 

c^ 

to 

CM 

vD 

to 

C\J 

o 

On 

• 

c<^ 

vO 

ON 

O 

CNi 

iH 

t> 

C^ 

0^ 

•-= 

e 

5^ 

^ 

C? 

r-l 
CV 

OS 

H 

NO 

o 

NO 

CV 

m 

u 

1 

H 

•t 

•« 

•i 

g 

H 

n 

cr\ 

nO 

fi" 

l> 

in 

«J 

•H 
t-. 

P 

CO 

<«! 

^ 


5^ 


^ 


R 


^ 


u 

o 

,« 

S 

f^i 

iH 

• 

H 

t 

CO 

« 

p. 

;:! 

a 

*-> 

-4- 
CV 


^ 
i 


to      o 

vp        in 
ON       t^ 


to 
o 


•o 

4) 

•a 

(^ 

tJ 

CS 

0) 

o 

-o 

m 

a 

•^ 

^ 

s 

^ 
0 


-o 

0) 

'C3 

U 

'O 

(d 

0) 

o 

t3 

CO 

a 

•-d 

;!^ 

£ 


■d 

a> 

-o 

^ 

•n 

•p 

0) 

(D 

X! 

o 

-a 

bO 

(0 

o 

pi 

^ 

r^ 

0) 

o 

Ja 

4)          (0 

>    0)    S 

«»:  ^  P. 

24 


o\  o 


6 

§ 

o 
o 

o 

a> 

Oi 

fii 

w 

CO 

CO 

u 

s 


^ 


•H 

O 
«<1 


R    8 


vO 


o 
o 


•rl 


s 


VO 


•-5         CO 


^ 


C\J 


^ 


ON 


^  s  s 

UN         0>  -^O" 

C^        to  vD 

H  CM 


OS        (js 
r-l        iH 

•  • 


^ 


8^ 


CV         CM 


^ 


CM 
O 


o 

o 

o 

c^ 

C* 

s 

2 

s 

S 

9k 

9^ 

•^ 

OS 

O 

o 

o 

-<f 

-<f 

CM 

CM 

o 


g 


^ 


to 
o 

CJs 
CM 


g 


CM 


to 


^ 


I 


•a 

'a 
o 


^ 


:d    A 


•S 


<D 

>    0)    0) 


25 


TABLE     8    »~-Groundfish  landinpis  from  Goorg:os   BarJc  by  small  and  largo  mash 

Boston  trawlers  for  regulated  periods   oomparod  v/ith  sama   periods 
'  in  tho  pravious  yea.r« 


Oct. -Dec. 


Group  A  (Small  mesh)  \f 

Group  B  (Largo  mosh)  zf 

Group  A  (Small  mosh)  Zj 

Group  B  (Larg*  mosh)  4^ 

Apr » -Juno 

Group  A  (Small  mosh)  Zj 

Group  B  (Largo  mosh)  4/ 


Landinp;5  of  HaddoOiC 

Pounds   per  ti'ip 

1952    ^     1953     %  change 


Landings   of  Groundfish 
Pounds   par  trip 
1952         1953     %  change 


60,900     47,700      -21.7  75,200     67,300     -10.5 

54,800     49,600       -9.5  75,400     75,500       /O.l 

1953         1954     %  chango       1953         1954     %  ohango 


66,500  56,500     -13.7 

74,300  63,700     -14.3 

1953  1954     %  ohango 

66.2  102.8       /55.3 

62.5  82.5       /32.0 


83,500     85,400       /^.S 
96,000  101,000       /5.2 
1953         1954     %  ohango 

80,3       113.5       /41.3 
78,6  97.3       /23.8 


l/  Eight  largo  ottor  trawlers  lioonsod  to  fish  with  small  mosh  from  Juno  to 
Dooombor,  1953i  Arlington,  Atlantic,  Toxas,  Thomas  A.  Whalon,  Weymouth, 
and  William  J.  O^'S'TTon. 

2/  Six  large  ottor  trawlers  lioonsod  to  fish  with  small  mosh  from  January  to 
Juno,  1954 t  Bay,  Bonnie ,  Bonnie  Lou,  Mlohigan,  Racer,  and  Winohostor. 

3/  32  largo  ottor  trawlers  using  regulation  gear. 

4/  34  large  otter  trawlers  using  regulation  gear. 
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